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[57] ABSTRACT

A compact device for clamping a disc-shaped tool on a
tool spindle of a portable machine tool with a clamping
anchor arranged in the tool spindle, with a clamping
flange attachable to the free end of the clamping an-
chor, with an abutment arranged at the tool end of the
tool spindle and with a manual actuating mechamsm for
releasably pressing the clamping flange against the abut-
ment, thereby clamping the tool between the clamping
anchor and the tool spindle. The manual actuating me-
chanism includes a first pressure cylinder having a first
cavity and a second pressure cylinder having a second
cavity, and a connecting channel between the cavities.
The second pressure cylinder includes a piston delimit-
ing the second cavity. The piston is adjustable and fix-
able by the manual actuating mechanism from the tool
end of the tool spindle for releasably clamping the tool
on the tool spindle.

31 Claims, 3 Drawing Sheets
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1
DEVICE FOR CLAMPING A DISC-SHAPED TOOL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of copending, com-
monly-owned U.S. patent application Ser. No. 293,299,
entitled “DEVICE FOR CLAMPING A DISC-
SHAPED TOOL?”, filed Jan. 4, 1989, now abandoned.

BACKGROUND OF THE INVENTION

The invention relates to a device for clamping a disc-
shaped tool on a motor-driven tool spindle of a portable
machine tool, in particular, a grinding disc on an angle
grinder, with a clamping anchor arranged in the tool
spindle which has an axial recess, the clamping anchor
being axially displaceable relative to the tool spindle
and rotationally fixedly connected to the tool spindle,
with a clamping flange which is releasable attachable to
the free end of the clamping anchor, with an abutment
arranged at the tool end of the tool spindle and with a
means actuatable by a manual actuating mechanism for
releasably pressing the clamping flange against the abut-
ment, thereby clamping the tool between these.

Such a device is known from German Patent 3 405
885. Herein, the clamping anchor arranged in the tool
spindle in the form of a hollow spindle is pushed by a
pressure spring similarly arranged in the tool spindle so
that a clamping flange attachable to the clamping an-
chor clamps the disc-shaped tool against an abutment
on the tool spindle. Therefore, in this device, the clamp-
ing force is generated by a spring arranged in the hol-
low spindle. The clamping anchor can be pushed
against the force of the pressure spring by the actuating
mechanism so that the clamping flange can be easily
releasead or untightened by hand and, consequently,
attachment of the disc-shaped tool is possible without
additional tools.

Clamping of the clamping anchor by means of the
known spring requires a manual actuating mechanism
which is fixedly arranged on the housing on the side
opposite the tool and enables a force acting against the
spring to be manually applied. This type of actuation,
therefore, opposes a compact design of the complete
device. |

The object underlying the invention is, therefore, to
design the known device for attaching a disc-shaped
grinding tool which does not require an auxiliary tool
for releasing or tightening the tool attachment in as
compact a manner as possible and, in particular, in such
a way that it is hydraulically actuatable.

DISCLOSURE OF THE INVENTION

This object is achieved, in accordance with the inven-
tion, in a device of the kind described at the beginning
in that the means comprises a first pressure cylinder
including a first cavity between the clamping anchor
and the tool spindle, a second pressure cylinder includ-
ing a second cavity arranged in the clamping anchor or
the tool spindle and a connecting channel between the
two cavities, in that the second pressure cylinder in-
cludes a piston arranged in the second cavity, and in
that in order to effect the clamping, the piston is adjust-
able and fixable in its position in which it clamps the
tool by the manual actuating mechanism from a tool end
of the tool spindile.

A clamping device is known from German Utility
Model 69 18 532 for clamping a tool arranged on a
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machine part by cooperation of a first and a second
pressure cylinder and also an actuating device. How-
ever, this clamping device is always arranged such that
the tool is positioned between the clamping device itself
and the machine part, i.e., for example, the tool spindle.
Therefore, the entire clamping device is arranged oppo-

site the tool spindle with respect to the tool and sits
directly on the tool and can, consequently, press the
tool against the tool spindle.

Hence the German Utility Model 69 18 532 cannot
anticipate the special design of the tool spindle and the
clamping anchor guided therein and also the arrange-
ment of the two pressure cylinders within the tool spin-
dle with an axial recess, as is the subject of the present
invention.

Accordingly, the gist of the invention is that both
pressure cylinders are arranged in the tool spindle
which is necessary in any case, that both pressure cylin-
ders are actuatable from a tool end of the tool spindle,
that both in the position clamping the tool and in the
position not clamping the tool, both pressure cylinders
communicate with one another and correspond with
one another, and that during the clamping, the actuat-
able piston of the second pressure cylinder acts upon a
pressure medium arranged in both pressure cylinders
and in the connecting channel and the pressure medium
in the second pressure cylinder causes the clamping
anchor to move from its position in which 1t does not
clamp the tool into its position in which it clamps the
tool. A reduction ratio is preferably provided between
the second and the first pressure cylinders, i.e., a smaller
force in the second pressure cylinder acting on the
piston during actuation results in a larger force being
exerted on the clamping anchor in the first pressure
cylinder.

An embodiment wherein the first cavity is defined by
delimiting surfaces of the tool spindie and the clamping
anchor which face each other and are arranged in axi-
ally spaced relation to each other and by corresponding
circumferential surfaces of the clamping anchor and the
tool spindle is particularly preferred.

A solution which is particularly simple from a struc-
tural point of view is achieved by the delimiting surface
of the clamping anchor facing the tool while the delim-
iting surface of the tool spindle faces away from the tool
so that a volume dilatation in the first cavity resuits in
the delimiting surface of the clamping anchor being
moved away from the tool and hence the clamping
anchor can carry out an axial displacement which di-
rectly clamps the tool.

Adjustment of the piston is advantageously carred
out via a bore which is open at the tool end and extends
in the clamping anchor or in the tool spindle as far as the
piston and through which the manual actuating mecha-
nism extends.

In the embodiments described so far, no details have
been given of the mechanism by means of which the
piston is to be actuated. In a preferred embodiment, the
manual actuating mechanism is arranged in a region of
the clamping anchor or the tool spindle at the tool end.

Operation of the inventive device is achievable in a
particularly expedient manner by the manual actuating
mechanism being accessible for operation from the side
of the tool facing away from the tool spindle.

In particular, this manual actuating mechanism 1s
designed so as to be operable via a retaining device
which is releasably attachable to the clamping anchor
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for securing the clamping flange on the clamping an-
chor since such a releasably attachable retaining device
is necessary in any case. In this way, an optimal com-
pact design is achieved since both the entire means for
pressing the clamping flange against the abutment,
thereby clamping the tool between these, and the man-
ual actuating mechanism for this means are integrated in
parts which are normally necessary in such a portable
machine tool in any case and, consequently, there 1s
practically no increase in volume in the inventive solu-
tion.

The inventive manual actuating mechanism can be
particularly well integrated in a portable machine tool if
the manual actuating mechanism includes an adjustable
clamping member which acts upon the piston in order
to effect clamping.

Adjustment of the clamping member may be carnied
out in many different ways. It is, for example, conceiv-
able for the clamping member to be acted upon directly
by hand and to be lockable in its actuated position.
Simpler operability of the clamping member which,
above all, requires less force is possible if the clamping
member comprises a surface oriented at an incline to a
direction of adjustment of the piston. This surface may,
for example, be the circumferential surface of an eccen-
tric, via which the piston is actuatable, for example, by
means of a piston rod. The inclined surface may, how-
ever, also be an abutment surface which is displaceable
transversely to the direction of adjustment of the piston
and likewise acts, for example, on a piston rod in order
to adjust the piston.

The simplest way of implementing the inclined sur-
face is for the clamping member to comprise a thread
and for its thread surfaces to then form the inclined
surfaces. |

Within the scope of the manual actuating mechanism,
the clamping member itself may be arranged at different
locations. In one possible embodiment according to the
invention, the clamping member is arranged in the
clamping anchor or in the tool spindle, more particu-
larly, in the bore extending as far as the piston.

In an alternative solution according to the invention,
the clamping member is arranged on the retaining de-
vice.

In the inventive solutions described so far, no details
of the arrangement of the clamping flange have been
given. It is, for example, expedient for the retaining
device to include the clamping flange.

To enable this clamping flange to be attached to the
clamping anchor, the retaining device comprises a re-
taining member which is securable against axial dis-
placement in a positively connected manner on the
clamping anchor. The retaining member may be de-
signed in many different ways. It is, for example, possi-
ble for the retaining member to be connectable to the
clamping anchor in the form of a bayonet joint.

In a structural alternative, the retaining member can
be screwed into the clamping anchor.

In a particularly preferred embodiment of a2 manual
actuating mechanism, the clamping member and the
retaining member are the same screw and, therefore,
both attachment of the clamping flange to the clamping
anchor and simultaneous actuation of the piston are
effected by screwing this screw into the clamping an-
chor.

Herein, it is particularly advantageous for the screw
to be screwable into a first and an adjoining second
threaded section of the clamping anchor and for the
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piston to be actuatable when the screw is screwed into
the second threaded section. The great advantage of
such a structural solution is that the clamping flange can
first be roughly secured on the clamping anchor and
further tightening of the screw causes actuation of the
piston which then results in final clamping of the tool.

In this embodiment, it is advantageous for the clamp-
ing flange to be held on the retaining member in such a
manner that it can be turned and acted upon by the
retaining member in the direction of the tool. This is
necessary in order to prevent frictional forces between
the tool and the screw itself from impeding rotation of
the retaining member when the tool is being secured. If,
however, the clamping flange held rotatably on the
retaining member rests on the tool, then the retaining
member can still be designed so as to be easily rotatable
relative to the clamping flange even if it acts, for exam-
ple, with a shoulder on the clamping flange.

The retaining member can be turned particularly
easily if an axial thrust bearing is arranged between the
screw and the clamping flange.

In order to prevent the clamping flange from being
able to turn relative to the tool spindie, which 1is neces-
sary particularly when the tool spindle of the inventive
portable machine tool can be rotatably driven in oppo-
site directions or when a braking device is provided for
the tool spindle, it is advantageous for the clamping
flange to be rotationally fixedly securable on the tool
spindle by means of positive connection elements. For
safety reasons, it is also expedient in many cases for
rotation of the clamping member relative to the clamp-
ing flange to be eliminated during operation. For this
reason, the clamping member is securable against rota-
tion on the clamping flange.

The simplest form of effecting such securing is for the
clamping member to be securable in a positively con-
nected manner on the clamping flange.

Such securing by positive connection is conceivable
in any chosen manner. It is, for example, possible to
provide a detent means which is radially displaceable 1n
relation to the tool spindle.

It is, however, particularly expedient for the clamp-
ing member to be securable by a securing clement
which is displaceable in the axial direction and which
may, for example, be a bolt which engages bores in both
the clamping member and the clamping flange.

With such a variant, however, securing would only
be possible in certain relative positions between clamp-
ing member and clamping flange. For this reason, provi-
sion is expediently made within the scope of the above
embodiment for the securing element to be rotationally
fixedly and axially displaceably held on the clamping
member or on the clamping flange and to be engageable
with a toothed rim of the clamping flange or the clamp-
ing member which is coaxial with their axis of rotation.
Hence securing of the clamping member is possible in
angular positions corresponding to an angular spacing
of successive teeth of the toothed rim.

Finally, it is advantageous for the securing element to
be lockable in its position in which it secures the screw.

In a further preferred embodiment as an alternative to
the embodiment in which the clamping member and the
retaining member are one and the same screw, the
clamping member is adjustable relative to the retaming
member and, in particular, variants in which the clamp-
ing member is screwable into the retaining member are
conceivable.



S

In this embodiment, it is not necessary to turn the
retaining member after the tool has been placed against
the abutment for final clamping of the tool, and, there-
fore, in a simple embodiment it is sufficient for the
clamping flange to be formed on the retaining member.

Alternatively, however, as in the embodiment de-
scribed above, provision may be made for the clamping
flange to be rotatable relative to the retaining member
and so, in particular, with tool spindles which are rotat-
able in opposite directions or also braked tool spindles,
the clamping flange can be rotatably fixable by positive
connection on the tool spindle.

In an expedient embodiment of the present invention
which is particularly simple from a structural point of
view, the clamping member is a threaded spindle with
an actuating element protruding beyond the retaining
member and so by turning the actuating element, the
threaded spindle can be screwed into a position 1n
which it acts upon the piston to clamp the tool and can
be screwed out to release it. Hence it is sufficient for the
retaining member to be axially fixed in a positively
connected manner on the clamping anchor and for the
final clamping of the tool by means of a decrease in size
of the second cavity and an increase in size of the first
cavity to be brought about by screwing in the threaded
spindle, as a result of which the entire clamping anchor
is moved away from the tool and, consequently, the tool
is clamped by the retaining member fixed on the clamp-
ing anchor and the clamping flange connected to the
retaining member. |

For safety reasons, it is, furthermore, advantageous
for the clamping member to be rotationally fixedly
securable on the retaining member by a securing ele-
ment and in this case it is expedient for the clamping
member to be securable in a rotationally fixed manner
by positive connection. .

As described above, such a securing element may be
designed in different ways but within the scope of the
present invention, a securing element which is displac-
able in the axial direction is preferred.

The simplest and most expedient securing element
design is a cap which engages over the actuating ele-
ment of the clamping member.

In an improved embodiment, the securing element is

additionally lockable in its position in which it fixes the
clamping member.

In all of the embodiments described above, details
were not given of which pressure medium 1s to be pro-
vided in the first cavity, the second cavity and the con-
necting channel. -

In a preferred embodiment, the first and the second
cavities and also the connecting channel are filled with
a plastic substance for hydraulic pressure transfer. This
is, in particular, expedient because portable machine
tools should be operable where large temperature dif-
ferences prevail and in such instances should also func-
tion reliably. Use of a conventional hydraulic oil results
in sealing problems in the pressure cylinders which can
only be solved with great difficulty if at all. The advan-

tage of the plastic substance is that it eliminates such
- sealing problems.

A polyvinyl chloride with a relatively low degree of
polymerization is particularly preferred as plastic sub-
stance.

Alternatively, it is, however, similarly conceivable
for the first cavity, the second cavity and the connect-
ing channel to be filled with a viscous substance as this
also eliminates the sealing problems referred to above.
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The viscous substance is preferably a silicon substance,
more particularly, a silicon lubricant.

In addition, it is advantageous for the plastic or vis-
cous substances to be compressible as these then resuit
in an elastic clamping of the tool which adapts to differ-
ent expansions of the individual parts.

However, to enable substantially incompressible
pressure transfer media to also be used in the inventive
solution, a variant of the solution according to the in-
vention features an elastic element which permits axial
displacement of the clamping flange relative to the tool
spindle. This element may be arranged at very different
locations. It is, for example, conceivable for this ele-
ment to be arranged between the clamping flange and
the retaining member which acts upon tt.

This elastic element is preferably of such dimensions
that it is compressible up to inelasticity while the tool 1s
being clamped. In this way, an even larger path is
achievable in the clamping procedure and, in addition,
when incomplete clamping of the tool has been effected
with the inventive device, this elastic element ensures
that the tool still rotates with the tool spindle, which
prevents all kinds of accidents owing to faulty clamp-
ing..

In a particularly simple embodiment, the elastic ele-
ment is a volume-elastic element arranged in one of the
cavities so that the volume-elastic element is first com-
pressed and the final clamping of the tool is then ef-
fected by the volume compression.

Further features and advantages of the invention are
the subject of the following description and the ap-
pended drawings of several embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a sectional view of a first embodiment of the
invention.

FIG. 2 is a section similar to FIG. 1 through a second
embodiment.

FIG. 3 is a section similar to FIG. 1 through tool
spindle, clamping anchor and retaining device of a third
embodiment.

DETAILED DESCRIPTION OF THE
INVENTION

A first embodiment of an inventive angle grinder,
illustrated in FIG. 1, comprises a drive motor 10, partly
illustrated in the drawing, with a drive shaft 12 which
via a drive pinion 14 drives a bevel gear 16 of a tool
spindle 20 which is rotatably mounted in a gear housing
18. This tool spindle 20 comprises at one end a flange 24
serving as abutment for a tool, in particular, a grinding
disc 22. The tool spindle 20 is supported in the gear
housing 18 on one side facing the flange 24 by means of
a bottom bearing 26 and on a side facing away from the
flange 24 by means of a top bearing 28 arranged in
spaced relation to the bottom bearing 26. Hence the tool
spindle 20 is rotatable about an axis 30.

The tool spindle 20 in the form of a hollow spindle
comprises a coaxial central recess 32 which with a wid-
ened section 36 extends into the tool spindle 20 from an
end 34 located opposite to the flange 24 and hence to
the tool 22, passes via a stepped surface 38 into a central
section 40 of smaller diameter than the widened section
36 and following the central section 40 widens in the
region of the flange 24 to a toothed section 44 which is
provided with an internal toothing 42 and is open
towards the tool 22.
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A clamping anchor 46 is axially displaceably but
rotationally fixedly mounted in this tool spindle 20. The
clamping anchor 46 comprises a center part 48 which is
guided in the central section 40 of the coaxial recess 32
and carries on its end facing away from the tool 22 a
clamping anchor head 50 which is of larger diameter
than the center part 48 and is guided in the widened
section 36.

This clamping anchor head 50 comprises on its side
facing the stepped surface 38 an annular surface 54
extending as far as a circumferential surface 52 of the
center part 48 and delimiting together with the circum-
ferential surface 52 of the center part 48, the stepped
surface 38 and the widened section 36 of the coaxial
recess 32 a first cavity 56 of a first pressure cylinder
formed by the tool spindle 20 and the clamping anchor
46 slidingly displaceable therein. To enable perfect op-
eration of this first pressure cylinder, the center part 48
is provided with an annular seal 58 which is effective
relative to the central section 40 of the coaxial recess
and the clamping anchor head 80 is provided with an
annular seal 60 which is effective relative to the wid-
ened section 36.

The clamping anchor 46 itself is provided with a
central bore 62 which extends through the clamping
anchor 46 from the clamping anchor head 50 end and
into which a sealing screw 64 is screwed in the region of
the clamping anchor head 50. Connecting channeis 66
arranged in a region of the center part 48 facing the
clamping anchor head 50 extend from this central bore
62 in a radial direction to the first cavity 56.

A piston 68 is sealingly guided in the central bore 62
on the tool side of these connecting channels 66. The
piston 68 defines a second cavity 70 which is delimited,
on the one hand, by the piston 68 and, on the other
hand, by the sealing screw 64 and by a bore section 72
of the central bore 62 located between these two.

The piston 68 itself is acted upon from its side facing
the tool 22 by a piston rod 74 which extends away from
the piston 68 through the central bore 62 in the direc-
tion of the tool 22.

Towards the tool 22, the clamping anchor 46 is pro-
vided with a threaded bore 76 into which the central
bore 62 extending from the clamping anchor head 50
passes, the threaded bore 76 being of larger diameter
than the central bore 62.

The piston rod 74 is of such dimensions that 1t pro-
trudes out of the central bore 62 into a second threaded
section 78 of the threaded bore 76 adjoining the central
bore 62. This second threaded section 78 is followed in
the axial direction towards the tool 22 by a first
threaded section 80 of the threaded bore 76.

The too], i.e., in this case, the grinding disc 22 is held
by means of a clamping flange 82 which is part of a
retaining device designated in its entircty 84. This re-
taining device 84 comprises a retaining screw 86 which
by means of a threaded bolt 88 can be screwed into the
threaded bore 76 from the tool 22 end. This threaded
bolt 88 of the retaining device 84 is adjoined by a cylin-
drical piece 90 which carries on its end located opposite
to the threaded bolt 88 a circular disc-shaped screw
head 92 which extends substantially parallel to the
flange 24 and has a diameter which is approximately
comparable therewith. This screw head 92 acts via an
axial thrust bearing 94 arranged on its side facing the
flange 24 upon the clamping flange 82 which in order to
hold the grinding disc 22 clamps the latter between
itself and the flange 24 designed as abutment.
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A sleeve 96 surrounding the cylindrical piece 90 1s
formed on the clamping flange 82 and rotatably
mounted on the cylindrical piece 90. This sleeve 96
carries an external toothing 98 which can be brought
into engagement with the internal toothing 42 of the
toothed section 44 of the coaxial recess 32. Hence the
sleeve 96 is axially displaceable into the toothed section
44 but held therein in a rotationally fixed manner rela-
tive to the tool spindle 20.

In the embodiment illustrated in FIG. 1, both the
screw head 92 and the clamping flange 82 have the same
diameter and both are provided on their radially out-
ward surfaces with respect to the axis 30 with a toothing
100 and 102, respectively, both of which are of identical
design. The two toothings 100, 102 preferably have
teeth arranged at an angular spacing of approximately 5
degrees. An internal toothed rim 104 of a cap 106 can be
brought into engagement with these teeth. The cap 106
engages over the screw head 92 on its end face 112
facing away from the tool 22 and over both the screw
head 92 and the clamping flange 82 in the region of their
radially outward toothings 100 and 102, respectively.

This cap 106 is mounted by means of a pin 108 on the
retaining screw 86 by this pin 108 engaging an internal
bore 110 extending from the end face 112 into the re-
taining screw 86. The entire cap is thereby displaceable
in the direction of axis 30 by the pin 108 guided in the
internal bore 110 and so the internal toothed rim 104 is
in engagement either with the toothing 100 of the screw
head 92 only or with both the toothing 100 of the screw
head 92 and the toothing 102 of the clamping flange 82.

To enable the cap 106 to be locked in its position in
which it engages both toothings 100 and 102, the pin
108 is provided with a first annular groove 114 in which
a retaining ring 118 mounted in a circumferential
groove 116 cf the internal bore 110 engages when both
toothings 100 and 102 are in engagement with the inter-
nal toothed rim 104. The pin 108 is additionally pro-
vided with a second annular groove 120 in which the
retaining ring 118 engages when the internal toothed
rim 104 is in engagement with the toothing 100 only.

The embodiment according to the invention shown in
FIG. 1 operates as follows:

In order to mount the grinding disc 22, the entire
retaining device 84 is removed by screwing the
threaded bolt 88 out of the threaded bore 76. A new
grinding disc 22 can then be placed on the flange 24.

The retaining device 84 is then inserted by the sleeve
96 formed on the clamping flange 82 being turned 1in
such a way that its external toothing 98 comes into
engagement with the internal toothing 42 of the toothed
section 44 of the coaxial recess 32. This sleeve 96 thus
ensures that the clamping flange 82 itself is rotationally
fixedly connected with the tool spindle 20. With the cap
in engagement with the toothing 100 only, the retaining
screw 86 is then screwed with its threaded bolt 88 into
the threaded bore 76 of the clamping anchor 46. The
threaded bolt 88 is first screwed into the first threaded
section 80 and subsequently reaches the adjoining sec-
ond threaded section 78. Once the threaded bolt 88
reaches this second threaded section 78, it acts with 1its
front surface 122 upon the end of the piston rod 74
facing the front surface 122 and hence via the piston rod
74 also upon the piston 68. In the inventive solution, this
is the case when the retaining screw 86 with the
threaded bolt 88 has been screwed in so far that the
clamping flange 82 rests on the grinding disc 22 and also
brings it into abutment with the flange 24, the clamping
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flange 82 being acted upon by the screw head 92 via the
axial thrust bearing 94. If the clamping flange 82 already

rests against the grinding disc 22 before the front sur-
face 122 has come into contact with the piston rod 74,

then the clamping anchor 46 is pulled in the direction of 5

the tool 22 until the motion of the clamping anchor 46
itself and the displacement of pressure transfer medium
from the first cavity 56 to the second cavity 70 via the
piston 68 have brought the piston rod 74 into contact
with the front surface 122. The reverse procedure oc-
curs when the front surface 122 rests against the piston
rod 74 before the clamping flange 82 brings the grinding
disc 22 into abutment with the flange 24.

If the retaining screw 86 is screwed further from this
point on, then, on the one hand, the threaded bolt 88
draws by virtue of engagement in the threaded bore 76
the entire clamping anchor 46 in the direction of the
flange 24 and so the first cavity 56 of the first pressure
cylinder is reduced in size as the annular surface 34 and
the stepped surface 38 are moved towards each other.
At the same time, however, the front surface 122
presses the piston 68 in the direction of the clamping
anchor head 50 via the piston rod 74 and so the second
cavity 70 is similarly decreased 1n size.

In an advantageous embodiment, the first cavity 56,
the second cavity 70 and also the connecting channels
66 are filled with a plastic substance, preferably a poly-
viny! chloride with a relatively low degree of polymeri-
zation. This plastic substance is subjected to pressure by
the decrease in size of the first cavity 56 and the simulta-
neous decrease in size of the second cavity 70 as the
retaining screw 86 is screwed further in, and so this
plastic substance attempts to move the clamping anchor
46 in its entirety away from the flange 24 and thereby
exerts an additional axial pulling force on the retaining
screw 86 and so the latter presses the grinding disc 22
firmly against the flange 24 via the axial thrust bearing
94 and the clamping flange 82 and hence clamps the
grinding disc with the necessary force between clamp-
ing flange 82 and flange 24.

The advantageous effect of the two cooperating pres-
sure cylinders is to be seen in the fact that when the
threaded bolt 88 begins to act with its front surface 122
on the piston rod 74, a slight turning of the retaining
screw 86 reduces both the first cavity 86 and the second
cavity 70 in size and thus prestresses the plastic sub-
stance with high forces and, in addition, the transmis-
sion ratio between the effect of the piston 68 with a
small piston surface and the annular surfaces 54 and 38
acting as large piston surfaces is effective. The plastic
substance also has a certain elasticity and hence serves
as elastic element which is volume-compressible within
certain limits and thereby allows the grinding disc 22 to
be held clamped when the retaining screw 86 is in the
tightened state.

In addition to this, while the machine is running, the
tool spindle 20 and hence also the plastic substance
warm up and the latter then expands and, consequently,
increases the force on the clamping anchor 46. To en-
able the tightened state of the retaining screw 86 to be
fixed during operation of the inventive angle grinder,
the cap 106 is tightened and subsequently displaced so
far in the axial direction that its internal toothed rim 104
also engages the toothing 102 so that the screw head 92
is no longer able to rotate relative to the clamping
flange 82. The clamping flange 82, in turn, is rotation-
ally fixedly held on the tool spindle 20 by engagement
of the external toothing 98 with the internal toothing 42
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of the tool spindle 20 and, therefore, in all, rotation of
the screw head 92 relative to the tool spindle 20 1s no
longer possible.

In a second embodiment of the inventive solution,
illustrated in FIG. 2, insofar as the same parts are used
as in the first embodiment, these bear the same reference
numerals and, therefore, reference is made to the first
embodiment for a description of these.

In contrast with the first embodiment of the inventive
angle grinder, a piston ring 130 extending between the
widened section 36 of the coaxial recess 32 and the
circumferential surface 52 of the center part 48 is pro-
vided at a distance from the stepped surface 38. The
piston ring 130 acts as a seal between these two surfaces
and is supported by means of Belleville washers 132 on
the stepped surface 38. Consequently, the first cavity 56
of the second embodiment is not delimited by the
stepped surface 38 but by a piston ring surface 134 fac-
ing the annular surface 54.

The purpose of the Belleville washers 132 is to act as
additional elastic element when the retaining screw 86 1s
tightened so that when the threaded bolt 88 acts with its
front surface 122 upon the piston rod 74, further turning
through a considerable angle is still possible because
tightening of the retaining screw 86 is not delimited by
the elasticity of the plastic substance but instead upon
further tightening, the Belleville washers 132 are first
compressed until the piston ring 130 is supported by the
stepped surface 38 via the compressed Belleville wash-
ers 132. Only after that does slight compression of the
plastic substance arranged in the first cavity 56', the
second cavity 70 and the connecting channels 66 occur
in order to achieve final clamping of the grinding disc
22.

In addition, the axial thrust bearing 94 is sealed off
against soiling by a felt ring ®5 surrounding 1t.

In a third embodiment of the inventive device, illus-
trated in FIG. 3, insofar as the same parts are used, these
bear the same reference numerals and, therefore, refer-
ence is made to the first embodiment for a description of
these.

In contrast with the first and second embodiments,
the retaining screw 86 in the third embodiment does not

‘press with its front surface 122 on the piston rod 74.

Instead, the retaining screw is provided with an axial
bore 140 which extends through it and has an internal
thread 142. A threaded spindle 144 which extends
through the entire axial bore 140 and acts upon the
piston rod 74 with its end 146 facing the piston rod 74
can be screwed into this internal thread 142. The
threaded spindle 144 is provided with an actuating
wheel 148 which is arranged on a side of the screw head
92 Jocated opposite the clamping flange 82. By turning
the actuating wheel 148, the threaded spindle 144 can be
screwed into the internal thread 142 until the actuating
wheel 148 rests against the screw head 92. On the other
hand, the spacing of the actuating wheel from the screw
head 92 can be increased by screwing the threaded
spindle 144 out of the internal thread 142.

In addition, the actuating wheel 1s covered by a cap
106' which has an internal toothed rim 104’ which can
be brought into engagement with both a radially out-
ward toothing 150 of the actuating wheel 148 and a
radially outward toothing 152 of the screw head 92, but
by axial displacement of the cap 106’ away from the
actuating wheel 148 is only in engagement with the
toothing 150 so that the actuating wheel 148 1s freely
rotatable relative to the screw head 92.
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In the third embodiment, the grinding disc 22 1s se-
cured in the following way: First the threaded spindle
144 is screwed out so that the actuating wheel 148 is
spaced from the screw head 92. The screw 86 with the
threaded bolt 88 is then screwed into the threaded bore
76 until the clamping flange 82 brings the grninding disc
22 into abutment with the flange 24 and, in addition, the
end 146 of the threaded spindle 144 rests against the
piston rod 74 and begins to act upon it.

In this state, the screw 86 itself is not screwed further,
but only the actuating wheel 148 is turned so that the
threaded spindle 144 is screwed into the internal thread
and its end 146 presses the piston rod 74 and the piston
68 in the direction of the clamping anchor head 50. The
second cavity 70 is thereby reduced in size and the
displaced plastic substance attempts to expand in the
first cavity 56, which results in slight displacement of
the entire clamping anchor 46 away from the flange 24
and hence in movement of the entire screw 86 with the
clamping flange 82 in the direction towards the flange
24, whereby the grinding disc 22 is firmly clamped. The
actuating wheel 148 is preferably screwed in until it
comes to rest against the screw head 92.

In the above-described clamping within the scope of
the third embodiment, in particular, the transmission
ratio between the piston surface of the piston 68 and the
annular surface 54 and also the stepped surface 38 is
effective. This is preferably chosen in the order of mag-
nitude of 1:10 so that the screwing-in of the actuating
wheel 148 with the threaded spindle 144 results 1n ten
times the clamping force at the screw head 92 and hence
at the clamping flange 82.

In this screwed-in state, the actuating wheel 148 can,
in turn, be secured in a rotationally fixed manner on the
screw head 92 itself by displacement of the cap 106 in
the direction of the screw head 92 and so loosening of
the actuating wheel is prevented during operation of
such an angle grinder.
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In this third embodiment, the recess 32 of the tool 40

spindle 20 is advantageously closed at the end 34.

The present disclosure relates to the subject matter
disclosed in German Application No. P 38 00 437.2 of
Jan. 9, 1988, the entire specification of which 1s incorpo-
rated herein by reference.

What i1s claimed 1s:

1. Device for clamping a disc-shaped tool on a motor-
driven tool spindle of a portable machine, tool compris-
ing: *

a grinding disc on an angle gnnder;

a clamping anchor arranged in said tool spindle
which has an axial recess, said clamping anchor
being axially displaceable relative to said tool spin-
dle and rotationally fixedly connected to said tool
spindle; |

a clamping flange releasably attachable to the free
end of said clamping anchor;

an abutment arranged at the tool end of the tool spin-
dle;

means actuatable by a manual actuating mechanism
operable tool-free for releasably pressing said
clamping flange against said abutment, thereby
clamping said tool between these said means for
releasably for releasably pressing comprising:

a first pressure cylinder including a first cavity (56)

between said clamping anchor (46) and said tool
~ spindle (20);
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a second pressure cylinder including a second cavity
(70) arranged in said clamping anchor (46) or said
tool spindie (20); and

a connecting channel (66) between said two cavities
(56, '10);

said second pressure cylinder including a piston (68)
delimiting said second cavity (70), and in order to
releasably clamp said tool (22), said piston (68)
being adjustable and fixable in its position in which
it clamps said tool (22) by said manual actuating
mechanism from a tool end of said tool spindie (20);

said first cavity (86) defined by delimiting surfaces
(38, 54) of said tool spindle (20) and said clamping

.anchor (46), with said delimiting surfaces facing
one another and being arranged in axially spaced
relation to one another;

said manual actuating mechanism being operable via
a retaining device (84) for securing said clamping
flange (82) on said clamping anchor (46);

said retaining device being releasably attachable to
said clamping anchor (46);

said manual actuating mechanism comprsing an ad-
justable clamping member (86, 144) acting upon
said piston (68) in order to effect clamping;

said clamping member (86, 144) being arranged on
said retaining device (84); and said retaining device
including:

a clamping member (86) which is securable against
axial displacement in a positively connected man-
ner on said clamping anchor (46); and

said clamping member (86) being securable by a se-
curing element (106) which is displaceable in the
axial direction.

2. Device as defined in claim 1, characterized in that
said first cavity (56) is defined by delimiting surfaces
(38, 54) of said tool spindle (20) and said clamping an-
chor (46), with said delimiting surfaces facing one an-
other and being arranged in axially spaced relation to
one another.

3. Device as defined in claim 2, characterized in that
said delimiting surface (54) of said clamping anchor (46)
faces said tool (22) whereas said delimiting surface (38)
of said tool spindle (20) faces away from said tool (22).

4. Device as defined in claim 1, characterized in that
adjustment of said piston (68) is carried out via a bore
(62) which is open at the tool end and extends in said
clamping anchor (46) or in said tool spindle (20) as far as
said piston and through which said manual actuating
mechanism extends.

5. Device as defined in claim 4, characterized in that
said manual actuating mechanism is accessible for oper-
ation from the side of said tool (22) facing away from

‘said tool spindle (20).

6. Device as defined in claim 1, characterized in that
said manual actuating mechanism is arranged in a tool
end region of said clamping anchor (46) or said tool
spindle (20).

7. Device as defined in claim 1, characterized 1n that
said manual actuating mechanism comprises an adjust-
able clamping member (86, 144) which acts upon said
piston (68) in order to effect clamping.

8. Device as defined in claim 7, characterized in that
said clamping member (86, 144) comprises a surface
which is oriented at an incline to a direction of adjust-
ment of said piston (68).

9. Device as defined in claim 7, characterized in that
said clamping member (86, 144) comprises a thread.
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10. Device as defined in claim 7, characterized in that

said manual actuating mechanism is operable via a re-

taining device (84) for securing said clamping flange
(82) on said clamping anchor (46), said retaining device
being releasably attachable to said clamping anchor
(46), and further characterized in that said clamping
member (86, 144) is arranged on said retaining device

 taining device (84) for securing said clamping flange
(82) on said clamping anchor (46), said retaining device
being releasably attachable to said clamping anchor
(46), further characterized in that said retaining device
(84) includes a retaining member (86) which is securable
against axial displacement in a positively connected
manner on said clamping anchor (46), said clamping
member (144) is adjustable relative to said retaining
member (86).

12. Device as defined in claim 11, characterized in
that said clamping member (144) can be screwed 1nto

said retaining member (86).
~ 13. Device as defined in claim 11, characterized in
that said clamping member is a threaded spindle (144)
with an actuating element (148) which protrudes be-
yond said retaining member (86).

14. Device as defined in claim 11, characterized In
that said clamping member (144) 1s rotationally fixedly

cecurable on said retaining member (86) by a securing
element (106').

15. Device as defined in claim 1, characterized in that
said retaining device (84) includes said clamping flange
(82).

16. Device as defined in claim 1, characterized in that
said retaining member (86) can be screwed into said
clamping anchor (46).

17. Device as defined in claim 16, characterized in
that said manual actuating mechanism comprises an
adjustable clamping member (86, 144) which acts upon
said piston (68) in order to effect clamping, and further
characterized in that said clamping member and said
retaining member are the same SCrew (86).

18. Device as defined in claim 17, characterized 1n
that said screw (86) can be screwed into a first (80) and
an adjoining second threaded section (78) of said clamp-
ing anchor (46), and in that said piston (68) is actuatable
during the screwing into said second threaded section
(78).

19. Device as defined in claim 1, characterized in that
said clamping flange (82) is held in a rotatable manner
on said retaining member (86) and in such a way that it
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can be acted upon by said retaining member in the di-
rection of said tool (22).

20. Device as defined in claim 19, characterized in
that an axial thrust bearing (94) is arranged between said
retaining member (86) and said clamping flange (82).

21. Device as defined in claim 19, characterized 1n
that said clamping flange (82) is rotationally fixedly
securable on said tool spindle (20) by positive connec-
tion elements (42, 98).

22. Device as defined in claim 1, characterized in that
said clamping member (86) is securable in a positively
connected manner on said clamping flange (82).

23. Device as defined in claim 1, characterized in that
said first and said second cavities (56, 70) and also said
connecting channel (66) are filled with a plastic sub-
stance for hydraulic pressure transfer.

24. Device as defined in claim 23, characterized in
that said plastic substance is polyvinyl chloride with a
relatively low degree of polymerization.

25 Device as defined in claim 1, characterized in that
said first cavity (56), said second cavity (70) and said
connecting channel (66) are filled with a viscous sub-
stance.

26. Device as defined in claim 235, characterized in
that said viscous substance is a silicon substance, in
particular, a silicon lubricant.

27. Device as defined in claim 1, characterized in that
an elastic element (130, 132) permitting axial displace-
ment of said clamping flange (82) relative to said tool
spindle (20) is provided.

28. Device as defined in claim 27, characterized in
that said elastic element (130, 132) is compressible up t0
inelasticity during clamping of said tool (22). |

20 Device as defined in claim 27, characterized in
that said elastic element is a volume-clastic element
(130, 132) arranged in one of said cavities (56).

30. Device as defined in claim 1, characterized in that
said securing element (106) is rotationally fixedly and
axially displaceably held on said clamping member (86)
or on said clamping flange (82) and can be brought into
engagement with a toothed nm of said clamping flange
(102) or of said clamping member (100), said toothed
rim being coaxial with their axis of rotation (30).

31. Device as defined in claim 1, characterized in that
said clamping member (86) is securable by a securing
element (106) which is displaceable 1n the axial direc-
tion, and further characterized in that said securing
element (106) is lockable in its position in which it se-

cures said clamping member (86).
* % % = =%
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